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Problem-based learning (PBL), which incorporates principles of adult learning, is an important
innovation in medical education. The use of PBL in health professional curricula is becoming
more widespread. The curriculum design and the ways of implementing PBL are different
among schools. More evidence is needed before a full PBL curriculum can be successfully imple-
mented in an Asian medical school. Fu Jen Medical School is the first school in Taiwan to adopt a
near-full PBL approach for the 3rd and 4th year curriculum (the medical education in Taiwan is
mostly a 7-year undergraduate program). Fu Jen Medical School launched the interdisciplinary
case-based, small group learning and integrated curriculum in 2002. This study investigated the
short-term outcomes of this PBL curriculum, evaluated from several aspects. First, the self-directed
learning readiness of the medical students before and after they entered the PBL curriculum was
investigated using the Self-Directed Learning Readiness Scale (SDLRS). Second, semi-structured qual-
itative interviews were conducted with 5th and 6th year medical students and clinical instructors
to understand the impact of PBL on the learning of clinical medicine. Finally, the passing rates in
the Taiwan Medical Licensure Examination were compared with those of other medical schools
in Taiwan. After 1 year of PBL, medical students at Fu Jen Medical School showed significant
increases in the total SDLRS score, and in the subscores for learning strategy and self-assessment.
These changes persisted until the end of 2 years of PBL. Students in their clinical years claimed
that they were more active in learning, and had better learning skills and confidence in self-
directed learning as compared with students from lecture-based curricula. PBL helps their clini-
cal reasoning process, self-directed learning abilities and the use of knowledge in basic science to
explain the clinical problem. On the other hand, the students thought that PBL had limited
breadth and depth in clinical medicine and could not give them enough confidence in facing the
national licensure examination. The initial batches of medical students (students from the first
three cohorts) had the highest passing rate for Part 1 (basic sciences in medicine) and students
from the first two cohorts had a 100% passing rate for Part 2 (clinical medicine) of the Taiwan
Medical Licensure Examination. A near-full PBL curriculum in Asian medical schools is feasible
and could encourage students to improve their self-directed learning abilities, learn adequate
knowledge in basic sciences, and experience positive effects on learning clinical medicine. Better
preparation of students for integrated learning of basic and clinical sciences are still needed, as is
an emphasis on tutor training to improve the effectiveness of tutorial discussions.
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The importance of cultivating medical students’ self-
directed learning ability and integrating medical
knowledge in a clinical context has been advocated and
has obtained universal consensus since the Flexner re-
port in 1910 [1] and, more recently, further emphasized
in the General Professional Education of the Physician
report in 1984 [2]. Problem-based learning (PBL) is 
an important innovation in medical education. PBL
incorporates the principles of adult learning, with the
main objectives to achieve, for a truly problem-based
approach, structuring of knowledge for better recall
and application in clinical contexts, developing effec-
tive clinical reasoning and self-directed learning skills,
and increased motivation for learning [3]. Since the first
implementation of this problem-based, self-directed
learning approach for the undergraduate medical cur-
riculum in 1969 at McMaster University [4], the spread
of PBL has been rapid, both within and beyond the
health professions. This trend of medical education
reform has also swept through Asian medical schools
[5]. However, most of the schools have only partially
adopted PBL that is, still maintaining extensive lec-
ture time, while PBL-tutorial sessions occupy less than
20% of the contact hours in the school. Only a few
schools have implemented integrated, case-based PBL
curricula in Asia.
MEDICAL EDUCATION IN TAIWAN
There are 11 medical schools in Taiwan. Medical edu-
cation in Taiwan is mostly in the form of a 7-year under-
graduate program. Only one medical school offers
both undergraduate and Post-Baccalaureate programs.
Traditionally, medical schools offer courses in liberal
arts, general education and general sciences in the first
2 years, courses in basic sciences and clinical medi-
cine for the 3rd and 4th years, clerkship for the 5th and
6th years and internship for the 7th year. The teaching
strategies in the past were mainly teacher-centered and
lecture-based, with extensive time devoted to labora-
tory courses, and nonintegrated learning of basic
medical sciences and clinical sciences.
REFORM OF MEDICAL EDUCATION IN
TAIWAN
The reform of medical education in Taiwan started 
in 1992. The main components of the reform include:
(1) integrating the teaching of different disciplines in
basic sciences; (2) cultivating self-directed and active
learning abilities; (3) providing early clinical exposure
and enhance clinical skills learning; and (4) empha-
sizing the learning of humanity, social sciences and
liberal arts. The reform was accelerated after the
establishment of the Taiwan Medical Accreditation
Council (TMAC) in 2000. TMAC started to conduct
site visits and accredit each medical school in 2001.
PBL IN TAIWAN
The medical school at the National Taiwan University
was the first to start curriculum reform. They imple-
mented small-group and case-based learning (or PBL)
in their neurobiology course in 1996. Later, two other
medical schools separately adopted PBL in one or two
clinical medicine courses in 1999 and 2000. Further,
medical schools have since reformed their curriculum
to integrate the learning of basic sciences and clinical
medicine, and added PBL to the learning activities over
the past 6 years. At present, all 11 medical schools in
Taiwan have adopted PBL in their curriculum. Within
these 11 medical schools, the curriculum design for PBL
varies in terms of the time involved (pre-medicine
years, 5 schools; preclinical years, 11 schools; clinical
years, 4 schools), and the extent of disciplines in basic
medical sciences involved (in 4 schools, PBL is applied
to individual courses; in 1 school, several disciplines
are involved; and, in 5 schools, the learning is inte-
grated across most disciplines in basic sciences and
clinical medicine with reorganization of the preclinical
curriculum). In one medical school, the problem-based
approach is only applied to a course emphasizing the
clinical approach and diagnosis in the last preclinical
year. The average percentage of teaching hours in
small-group, case-based learning in one semester are:
< 5% in three schools; 5–9% in two schools; 10–19% in
three schools; and > 20% in one school. Fu Jen Medi-
cal School (FJMS) was the first medical school in
Taiwan to implement a full PBL approach for the 
3rd and 4th year courses, starting from the first cohort.
PURPOSES OF THIS STUDY
There are significant differences between Asian and
Western countries in terms of admission systems, can-
didates entering medical schools, educational strate-
gies at the high school level, and the standards set 
for the national medical licensure examination. This
study addressed the following question: can a full PBL
curriculum be successfully implemented in an Asian
medical school?
METHODS
PBL curriculum at FJMS
A brief description of the curriculum is shown below
to provide a contextual framework for this study. At
the time of writing, FJMS was the newest medical
school in Taiwan (established in 2000). Forty-five to
50 high school graduates were admitted each year into
this 7-year curriculum. The organizing committee at
FJMS decided to adopt the pedagogy of a problem-
based curriculum for the 3rd and 4th year courses; 1
year ahead of the establishment of FJMS. After 3 years
of preparation, FJMS launched the PBL curriculum
for the 3rd year students in 2002 and for the 4th year
students in 2003.
The PBL curriculum is characterized by system-
based integrated units, case-based tutorial sessions,
multiple assessment tools to evaluate different aspects
of learning, and early clinical exposure. The cases are
arranged according to the different organ systems.
Each PBL unit has 8–10 healthcare problems integrat-
ing the learning of basic sciences and clinical sciences.
The 3-hour tutorial sessions run three times a week 
in year 3 and twice a week in year 4. Students are
divided into six tutorial groups and one or two tutors
guide the same group of six to eight students for the
whole unit. PBL-related learning activities include
lectures, resource (histology and anatomy) learning,
laboratory exercises, and clinical skills teaching.
The process for the tutorial sessions follows the 
7-jump procedure advocated by Maastricht University
[6], including identifying facts/problems, generating
hypotheses, listing need to know, formulating, orga-
nizing and prioritizing learning issues/objectives, data
searching and self-directed learning, sharing knowl-
edge with others, reanalyzing the patient’s problems,
and lastly, evaluating the effectiveness of the group
and individual learning processes, and providing
feedback to the tutor’s facilitating role.
The students are assessed by formative and sum-
mative processes. The formative assessments are com-
prised of oral feedback in the small-group tutorials
and written feedback at mid-term and end-term, the
triple jump exercise [7] at the beginning of the second
unit, and the progress tests [8] conducted once every
semester. Summative assessment is delivered at the
end of each unit, and includes the student’s perfor-
mance in each unit, as scored by the tutor, and written
examination. The combined score (the tutor’s score
counts for 60% and the written score counts for 40%)
is then converted into a six-item grade (outstanding,
excellent, good, fair, poor and very poor). No courses
in Taiwan’s medical schools use a pass–fail system.
Students who obtain a poor or very poor grade will
fail that course.
Evaluation of PBL curriculum at FJMS
The short-term outcomes of the PBL curriculum were
evaluated from several aspects: changes in self-directed
learning attitude of the medical students before and
after they entered the PBL curriculum; impact of PBL
on the learning of clinical medicine; and passing rates
in the national licensure examination.
Changes in attitudes toward self-directed
learning
Self-directed learning is an important skill for med-
ical professionals because knowledge is continuously
increasing and changing. Medical students should
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have opportunities to develop the skills related to self-
directed learning during the course of their medical
education. There are several instruments available to
assess a student’s perception of his readiness for or the
degree of self-directed learning. The most frequently-
used scale is the Self-Directed Learning Readiness Scale
(SDLRS), which is a 5-point Likert scale question-
naire developed by Guglielmino in 1977 [9]. Hoban 
et al [10] used data collected from 972 1st year medi-
cal students at the Virginia Commonwealth University
School of Medicine to conduct both exploratory and
confirmatory factor analysis. This not only reduced
the number of items from 58 to 41, but also iden-
tified the following four factors: (1) learning is a 
tool for life; (2) self-confidence in abilities and skills 
for learning; (3) responsibility for own learning; and
(4) curiosity. They constructed two competitive fac-
tor structure models of SDLRS: Model A consisted of
four factors, while Model B contained four correlated
substantive factors and an orthogonal reverse coding
factor.
In Taiwan, Deng [11] and Ting [12] revised the
SDLRS to be more appropriate for the Taiwanese envi-
ronment. In the Chinese version, rating scales were
constructed to measure self-directed learning in a
variety of populations (e.g. junior high school students,
vocational school students, college students, and other
business workers). They found that the respondents
with high SDLRS scores also had superior academic
performance. However, the Chinese versions of the
SDLRS have not been used to evaluate the learning
status of medical school students.
In this study, SDLRS data from a total of 236 FJMS
students were collected and confirmatory factor anal-
ysis was performed using the model outlined by
Hoban et al [10]. The results indicated that neither
Model A nor Model B achieved satisfactory criteria
for the index of goodness of fit (Table 1). Moreover,
each factor had low internal consistency. Therefore,
the 58-item SDLRS was modified by our team using
exploratory factor analysis and confirmatory factor
analysis, and was reduced to 22 items with accept-
able root mean square error of approximation (0.063)
and comparative fit index (0.898). Four factors were
identified by factor analysis: love to learn, learning
strategy, self-assessment, and learning belief. The 22-
item SDLRS had good retest reliability for the total
score and subscores for each factor (0.806, 0.787, 0.722,
0.665, and 0.511, respectively) and good internal con-
sistency (0.845, 0.732, 0.796 and 0.649 for each factor,
respectively) (Table 2). Next, a quasi-experimental
design using this 22-item SDLRS was used to examine
the self-directed learning of FJMS students at the end
of the 2nd-year courses (before PBL), 3rd-year courses
(1 year in PBL) and 4th-year courses (2 years in PBL).
Impact of PBL on the learning of clinical
medicine
Semi-structured qualitative interviews were conducted
at the end of the first semester in 2006. Students cho-
sen randomly from the 5th and 6th year classes were
interviewed by the same research assistant. Questions
addressed how the previous PBL education affected
learning in the clinical years. Guidelines for the open-
ended questions during the interviews included:
1. How do you learn in the ward?
2. How does the training in small-group tutorials
affect your learning in clinical years?
3. How well are you prepared for the clinical years
in terms of knowledge in basic medical sciences
and clinical medicine?
Table 2. Cronbach’s α, Hoban’s factors, and new factors in our data
Hoban’s factors Item number Cronbach’s α New factors Item number Cronbach’s α
F1 8 0.52 F1 6 0.845
F2 15 0.71 F2 6 0.732
F3 10 0.55 F3 5 0.796
F4 8 0.63 F4 5 0.649
Table 1. χ2 and goodness-of-fit values for the 58-item
Self-Directed Learning Readiness Scale
Model χ2 Degrees of RMSEA CFI
freedom
Hoban A 2,049.9 773 0.058 0.91
Hoban B 1,996.9 765 0.058 0.91
Our data A 1,528.16 773 0.064 0.74
Our data B 1,422.74 765 0.06 0.76
RMSEA = root mean square error of approximation; CFI =
comparative fit index.
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Pass rates in the Taiwan Medical Licensure
Examination
In Taiwan, the Taiwan Medical Licensure Examina-
tion was switched from a one-part test to a two-part
test in 2007. Part 1 tested the students’ knowledge in
basic sciences and Part 2 was designed to test their
knowledge in clinical medicine. The format of these
tests is a set of four-choice questions covering differ-
ent disciplines in basic sciences or different fields in
clinical medicine. They are conducted twice a year.
Medical students take Part 1 after they have finished
and passed the courses in the first 4 years, and they
take Part 2 after they have graduated from the 
medical school.
The initial batches of FJMS students (students from
the first three cohorts) attempted Part 1 in February
2007, and the fourth cohort attempted Part 1 in July
2007. The first two cohorts attempted Part 2 in July 2007
and July 2008, respectively. We compared the FJMS
passing rate for Parts 1 and 2 with those of students
from other medical schools in Taiwan.
Data analysis
Continuous variables, such as SDLRS total score and
subscores, and pre- and post-test scores, are expressed
as mean ± standard deviation. Student’s t tests were
used to compare the differences between each group
for parametric continuous variables. Wilcoxon’s rank
sum tests were used to compare the differences be-
tween each group for non-parametric continuous
variables. A p value <0.05 was considered statistically
significant.
All interviews of medical students and clinical
tutors were recorded after obtaining consent from 
the students and tutors. The audiotapes were tran-
scribed verbatim and verified by the interviewee.
Qualitative content analysis was conducted for each
transcript to identify key themes and elements by
three researchers.
RESULTS
Changes in attitudes toward self-directed
learning
The 22-item SDLRS was administered to medical stu-
dents at the end of the 2nd-year courses (before PBL)
and again at the end of 3rd- and 4th-year courses (1 year
and 2 years of PBL). Thirty-six students (response
rate, 82%) completed the questionnaire at the end of
the 2nd-year courses, 27 students (response rate, 61%)
at the end of the 3rd-year courses, and 35 students
(response rate, 80%) at the end of the 4th-year courses.
Data for students who completed the questionnaire
both before the PBL courses and again after 1 year (20
students; 15 male and 5 female) or 2 years (31 stu-
dents; 21 male and 10 female) of PBL were included
in the final analysis. After 1 year of PBL, medical stu-
dents at FJMS showed significant increases in the
total SDLRS score, and in the subscores of learning
strategy and self-assessment (Table 3). This trend of
improvement persisted until the end of the 2nd year
of the PBL curriculum (Table 4).
Impact of PBL on the learning of clinical
medicine
Six (5 male and 1 female) 5th year and six (4 male and
2 female) 6th year medical students were randomly
chosen for interviews of 37 5th and 47 6th year students,
respectively, after stratification for average tutor scores
(upper, middle and lower) for PBL courses. Three
themes were identified regarding the impact of PBL
on the hospital-based learning in the clerkship: (1)
learning attitude; (2) learning skills; and (3) knowl-
edge in basic medical sciences and clinical medicines.
1. Learning attitude
Students are more active in raising questions, express-
ing their opinions, and are more eager to discuss the
things they do not know with residents.
Table 3. Changes in the 22-item Self-Directed Learning Readiness Scale after 1 year of problem-based learning (PBL)
courses
Item Pre-PBL 1 year post-PBL p Change in score
Total score 3.75 ± 0.54 3.94 ± 0.44 0.022 0.19 ± 0.33
Love of learning 4.08 ± 0.64 4.16 ± 0.51 0.439 0.08 ± 0.44
Learning strategy 3.54 ± 0.50 3.70 ± 0.50 0.040 0.17 ± 0.33
Self assessment 3.48 ± 0.75 3.88 ± 0.50 0.002 0.40 ± 0.47
Learning belief 3.88 ± 0.58 4.03 ± 0.48 0.257 0.15 ± 0.55
“When we have questions, we feel much easier and not
shy to ask the resident or the instructor.”
“Compared with medical students from other medical
schools, I dare to express my own opinions. I think it is due
to the training I went through in the PBL tutorials.”
Meanwhile, the students are more self-motivated
to learn and have greater confidence in self-directed
learning. Students can identify their area of deficiency
and take remedial action.
“We are more active in data searching and finding the
answers for a problem or question. We do not just sit there
to wait for others to give us the answer.”
“When I encounter a patient, I will evaluate what I
need to know about this case and make a plan to search for
the data I need.”
“If I do not understand what causes my patient’s
symptoms, I will go to the library to search data from a text-
book or from the web before I discuss this patient with the
resident.”
“When my supervisor asks me something that I do not
know, I usually write it down in my pocket-notebook and
then search for the answer right away. I could always find
the data I need in a short time.”
“There are less than 4 months before I become an
Intern. I will have more responsibility for patient care.
This makes me want to have the active learning and think-
ing process in PBL back to get me well prepared for the
new role.”
“In the beginning, our knowledge is not enough, but
the difference gets much less after hard learning.”
2. Learning skills
Students claimed that the PBL training helps their
abilities in data collection, analysis, summary and
understanding. This gives them more confidence in
oral presentations, such as presentations at journal
meetings or case conferences.
“During the clerkship, I am often requested to present
a paper in a journal reading meeting. Since we did a lot of
data searching and summarizing in PBL, it becomes an
easy task for me.”
“I can find the data faster and get the data out from
more resources than others.”
“I know where to find the data and which data are
important, and which are not.”
“Even though the memory of the knowledge I learned
in PBL is very vague, I still know where to find the perti-
nent data I need for answering the questions I had in 
the ward.”
“Instructors also say that we are better at data searching,
summarizing and presenting as compared with students
from other medical schools.”
Students also view themselves as having better
critical thinking ability.
“The questions we asked residents were usually differ-
ent from the students from other medical schools. We often
asked: why can’t we do this test? Why does the patient
have this symptom? Is it right to give the patient this 
management”
“As in the tutorial process of PBL, I do not just accept
what others tell me. I will analyze the meaning of the infor-
mation and do some data searching to confirm my hypothe-
ses, or reflect on what are the things which have not been
done.”
In small groups, the students use a case to integrate
their learning of basic medical sciences and clinical
sciences. They start from the opening scenario encoun-
tering the patient’s main presentation, then explore
the patient’s present illness, past history, family his-
tory and then review the system. This learning for-
mat in PBL helps students’ clinical reasoning process.
When facing a patient, the students have more confi-
dence in approaching the patient or taking a history.
Residents or nurses feel that these students are more
expert in approaching a patient.
“When approaching a patient, I feel familiar, comfortable,
and know what to do. It is like what I did for a thousand
times in the small group.”
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Table 4. Changes in the 22-item Self-Directed Learning Readiness Scale after 2 years of problem-based learning (PBL)
courses
Item Pre-PBL 2 years post-PBL p Change in score
Total score 3.75 ± 0.47 3.87 ± 0.37 0.138 0.12 ± 0.41
Love of learning 4.03 ± 0.60 4.02 ± 0.49 0.958 −0.01 ± 0.56
Learning strategy 3.53 ± 0.45 3.78 ± 0.37 0.004 0.25 ± 0.46
Self assessment 3.49 ± 0.69 3.71 ± 0.45 0.020 0.21 ± 0.48
Learning belief 3.93 ± 0.51 3.94 ± 0.53 0.950 0.01 ± 0.57
“After the training in PBL, I know what to ask the
patient for history taking. I do not need to shoot a bird with
many bullets.”
“Students from other medical schools wonder why we
can build rapport with patients in such a short time.”
“PBL helps my thinking process in facing a patient.”
3. Knowledge in basic sciences and clinical sciences
Most of the students did not have sufficient confi-
dence in the knowledge they had in basic medical
sciences and clinical sciences when they entered clin-
ical education. In terms of the basic medical sciences,
they had better understanding of the mechanisms, and
connections between concepts, and they could apply
their knowledge in explaining the symptoms or signs
of a patient. In terms of the clinical sciences, they had
deep knowledge of the diseases they learned in PBL
cases. However, the students strongly acknowledged
that they felt deficient in making differential diag-
nosis of the patient’s clinical presentations, and they
knew very little of the diseases not covered by the
PBL cases.
“I think my knowledge in basic sciences is not enough,
what I mean is that the foundation is not solid in terms of
breadth and depth.”
“We know the physiology and pathophysiology, espe-
cially the connections between different mechanisms or
concepts, much better than students from other medical
schools. This is because we searched for the data by our-
selves and discussed about them in the tutorial sessions.”
“We tried to relate the patient’s symptoms to our knowl-
edge of basic medical sciences. But others in the team usu-
ally did not appreciate us talking about the details in basic
medical sciences.”
“As compared with students from other medical schools,
our knowledge of common diseases is deeper and our think-
ing is more fluent. But we know little about uncommon or
rare diseases not covered in PBL.”
“After searching among the cases we learned in PBL,
we usually could not name as many diseases as they could
for one chief complaint.”
“Our weak areas are the use of drugs, the differential
diagnosis or the diagnosis of a disease. Compared with 
students of other medical schools, I feel less confident in
the knowledge I have.”
We suggest that the reason for why students do
not have enough knowledge of the basic medical and
clinical sciences is because they spend a lot of time
searching for data and reading. They therefore do not
have enough time to summarize and reorganize the
data obtained; could not thoroughly understand the
data searched and discussed in the small groups; could
not catch the key areas of learning by oneself; and do
not have enough time to learn more related knowl-
edge and the learning becomes fragmented. Students
admitted that they did not pay much attention to 
the study of clinical medicine in PBL cases because
they had to put greater effort into studying the basic
medical sciences.
“I did not have enough time to summarize the data 
I searched or learned in the small group because I had to
prepare for the next tutorial session. The cases just came
one after another.”
“We had to search for so much data in such a short
time; we usually had difficulty in catching the key areas to
study.”
“If you want to spend time to go deeper in certain
areas, you have to sacrifice the learning in other areas.”
“The knowledge we learned during the 3rd and 4th year
is very superficial. We did not have the capability to go
deeper.”
“We limited our study to the areas of basic medical 
sciences and the disease related to the PBL case only.”
“In PBL, we discussed from one learning objective 
to another learning objective. Therefore, we did not have
enough time to cover all topics. We only know part of a 
disease.”
“They learn diseases from one organ system to another
one. They have teachers to summarize the knowledge for
them. They just need to memorize it.”
“The cases in PBL were mostly regarding diseases in
internal medicine. Very few covered surgical cases, or dis-
eases in non-major areas, such as ophthalmology, derma-
tology, or otorhinolaryngology.”
The students used several strategies to catch up
on their knowledge in basic and clinical sciences in
clinical years, such as memorizing the diseases related
to a clinical presentation, actively searching data from
textbooks or the internet, and asking questions and
discussing issues with senior students or residents.
Some of them attended “cramming” schools to obtain
a good review and more complete knowledge of
basic and clinical sciences. This would enable them to
perform better in the ward rounds. Attending cram-
ming school also gave students more confidence in
sitting the National Medical Licensure Examination.
Eight clinical instructors were interviewed to
address the knowledge, skills and attitudes of FJMS
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students in the ward or outpatient clinic. Most of them
agreed that FJMS students were more active, willing
to share their thoughts with others, more prone to ask
questions in a structured way, and had better com-
munication skills. They were particularly impressed
by the students’ ability in data searching, summariz-
ing, and presenting. “Their presentations are much better
than what a resident could do.” The clinical instructors
also identified the knowledge gap of FJMS students
in diseases not covered in PBL cases.
Pass rates of the Taiwan Medical Licensure
Examination
The pass rate for Part 1 for FJMS students from the
first three cohorts was the highest among the 11 med-
ical schools in Taiwan (89.2%; the average pass rate
for the 11 medical schools was 70.6%) and that for the
fourth cohort was 75% (the average was 50.3%). For
Part 2, the pass rate was 100% for both the first and
second cohorts.
DISCUSSION
In the literature, the short-term outcomes of PBL cur-
riculum have been evaluated from several perspec-
tives, such as the acquisition of knowledge [13]; the
attitudes of active, independent learning; the abilities
of self-evaluation, clinical reasoning, interpersonal
communication and problem-solving [4,14,15]; and the
attrition and graduation rates [16]. Most of the studies
compared students from PBL-based education with
students from lecture-based education [13–16].
In this study, we evaluated the short-term out-
comes of PBL curriculum in FJMS from four perspec-
tives: changes in the self-directed learning readiness,
the learning attitudes and abilities in clinical years, and
the passing rates in national medical licensure exami-
nations. We found that the FJMS students showed
improved self-directed learning readiness, were more
active in learning, and had better learning skills and
greater confidence in self-directed learning in the clin-
ical years. They also performed better in the Taiwan
Medical Licensure Examination.
In the small-group tutorial sessions, there is close
interaction between students and between the fac-
ulty and students. Students have to identify learning
objectives by studying written cases, to find areas of
deficiency in their own knowledge in basic and clinical
sciences, to search for appropriate learning resources,
and to summarize and critique the data searched.
Next, students clarify, deepen and synthesize their
knowledge through discussion with group members,
and apply newly acquired knowledge in solving pa-
tient problems. Feedback on the performance of the
individual, the student’s peers and fellow groups, and
the tutor’s performance is also an important aspect of
the tutorial sessions.
Self-directed learning is thought to be associated
with lifelong learning and has been accepted as one
of the important educational objectives by many medi-
cal schools around the world. PBL is supposed to 
foster the students’ ability in active and self-directed
learning. However, research results to-date are incon-
sistent [17–19]. In this study, we used SDLRS to access
the effect of PBL on students’ self-directed learning
attitudes. The SDLRS has been comprehensively used
to assess the self-directed and life-long learning skills
of medical students, nursing students and other
healthcare-related or non-healthcare-related students
[11,12,19–21]. Several studies have found that SDLRS
score is correlated with academic scores or clinical
performance [11,12,19]. However, few studies have
addressed the influence of PBL on students’ self-
directed learning readiness. In a study by Williams,
SDLRS was used to examine the self-directed learn-
ing of nursing students [20] and no increase in SDLRS
was observed after 1 year of the PBL program. The
results of our study showed that medical students’
self-directed learning readiness improved after the
near-full PBL curriculum.
In addition to self-direct learning, research has
shown that students taking a PBL curriculum show
better cognitive and social competencies [17]. How-
ever, few studies have addressed these issues in Asian
medical students. A study from Japan [14] showed
improvements in the attitudes toward learning, dis-
cussion ability, and understanding ability of PBL stu-
dents as compared with traditional students in the
clinical years. In that study, questionnaire surveys
were administered to the Faculty and attending doc-
tors. In the present study, semi-structured qualitative
interviews were conducted to obtain the students’
self-reflection on their attitude and learning ability in
the clinical years. Students perceived that they were
more active in learning, more familiar in approach-
ing patients, had better abilities in questioning, data
collection and management, and critical thinking.
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However, there are limitations of this type of study.
We relied on self-reported perceptions and included
only a small number of students. Several factors might
influence students’ perceptions of the effect of PBL
curriculum on their learning in clinical years, such 
as their learning style, performance in the PBL, and
courses in the clinical rotations. We did not investi-
gate the students’ learning style. In order to minimize
these influences, students invited to attend the inter-
views were chosen randomly according to the scores
given by tutors based on their performance in the
tutorial sessions in the preclinical years, and from
both the 5th and 6th year classes. We also interviewed
clinical instructors about the attitudes and abilities of
these students in learning clinical sciences. The clini-
cal instructors recognized a superior active learning
attitude and self-directed learning skills of FJMS stu-
dents as compared with students from lecture-based
curricula.
Our findings confirm the finding that PBL students
perceive deficiencies in their knowledge of basic sci-
ences [17]. However, studies have also shown that
the PBL curriculum resulted in either no difference
[13,22,23] or better performance [24,25] in the acqui-
sition or retention of knowledge as compared with
the traditional teaching curriculum. This discrepancy
might be due to an overload of information and time
constraints, suggesting that the students were unable
to organize, understand, and synthesize the new
knowledge to the extent that they intended to do.
Students also experienced gaps in the diseases they
had learned in the preclinical years. On reflection,
students admitted that they did not place much effort
or attention to the clinical perspectives of the learn-
ing objectives formulated from the cases and they had
difficulty in realizing the “complete picture” through
self-study. This finding is supported by findings from
previous research, which showed that students per-
ceived difficulties in gathering, interpreting and
weighting relevant data, synthesizing information, and
organizing it hierarchically [26]. Effort is needed to
facilitate the transition of students from basic, science-
oriented PBL to clinical, reasoning-oriented PBL [26].
This will improve the effectiveness of discussions 
on the reporting phase of a tutorial session to help
students’ retention, understanding, integration, and
application of knowledge [27].
Although FJMS students perceived deficits in the
breadth and depth of knowledge in clinical medicine,
their test scores were similar to students studying
lecture-based curricula at the beginning of the clerk-
ship rotation in Pediatrics and Obstetrics-Gynecology
[28]. They also had a larger increment in scores when
rotations ended. These findings might be explained
by the students’ awareness of their deficits in medical
knowledge, and better self-directed learning skills.
Previous studies have also suggested that PBL might
lead to better acquisition of medical knowledge or
academic performance by promoting motivation for
active learning [14,16].
The suitability and sensitivity of using performance
in the licensure examination to evaluate curriculum
change has been challenged [29]. However, passing
the national medical licensure examination is consid-
ered to be an important recognition of the success of
the medical school’s curriculum. Students also use it
as a stepping-stone to receive further training in their
medical career. Previous studies have shown that 
the scores or passing rates of the national certification
examination do not differ between PBL and non-PBL
groups [15,30], or are higher in PBL groups [14,30–33].
Our students performed well in Parts 1 and 2 of the
Taiwan Medical Licensure Examination. Several rea-
sons can account for the success in the national licen-
sure examination, including: the high attendance of the
small group sessions (only a few students missed the
class owing to sickness or personal affairs in 2 years),
and spending time studying between the two small-
group sessions. Moreover, PBL has an effect on the
learning environment, and promotes collaborative
learning and collegial interactions. In small groups,
students can learn from each other and this may dimin-
ish the differences in learning skills and in the breadth
and depth of knowledge between students. Whether
the high passing rate for the licensure examination
could be due to the Hawthorne effect (subjects improv-
ing their performance simply because they are partic-
ipating in an experiment) [34] is unclear. In order to
answer this question, we need to follow the pass
rates for the national licensure examination or other
academic performance indicators for later cohorts.
A near-full PBL curriculum can improve students’
self-directed learning ability and better prepare them
for self-directed learning in the clinical years. The per-
ception of not having a solid foundation of knowledge
in basic medical and clinical sciences encourages the
students to become active learners and to enhance
their acquisition of medical knowledge. Thus, it is
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feasible to implement a near-full PBL curriculum in
an Asian medical school. However, better prepara-
tion for integrated learning of basic medical and clin-
ical sciences is needed, as is a greater emphasis on
tutor training to improve the effectiveness of tutorial
discussions.
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學校 (在台灣醫學系是七年的課程 )，他們自 2002 年實施以教案學習、小組討論為主
的整合課程。本研究即是探討此一課程的短期成效。本研究試著從下列四點評估此一 
PBL 課程的短期成效。(1) 在進入 PBL 課程前後，學生在自我導向學習的改變 (採用 
Guglielmino 發展的自我學習傾向量表，SDLRS)。(2) 以結構式質性訪談方式，了
解 PBL 對學生在臨床年學習的影響。(3) 學生在參加國家醫師執照考試的通過率。經






學生參加國考第二試 (考臨床醫學知識 ) 之通過率為 100%。由輔大醫學系的經驗，
顯示在亞洲醫學系幾近全面實施 PBL 課程是有可行的，可以改進學生自我導向學習
的能力，可以學習到足夠的基礎醫學知識，且對臨床年臨床醫學知識的學習有正面效
果。但仍需改變學生先學基礎醫學再學臨床醫學的觀念，並需再加強師資培育以增加
小組討論的功效。
關鍵詞：基礎醫學，臨床醫學，醫師執照考試，問題為基礎的學習，自我導向學習
(高雄醫誌 2009;25:282–93)
